wo 2012/090138 A1 [N I NP0 0RO O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

(43) International Publication Date WO 2012/090138 A1
5 July 2012 (05.07.2012) WIPO I PCT
(51) International Patent Classification: (74) Common Representative: RANBAXY LABORATOR-
CO7D 413/04 (2006.01) BO1D 9/02 (2006.01) IES LIMITED; c/o Dr. B. Vijayaraghavan, Intellectual
. .. ) Property Department, 600 College Road East, Suite 2100,
(21) International Application Number: PCT/BI01 1055019 Princeton, New Jersey 08540 (US).
(22) International Filing Date: @1) ]k)iezllgnated. Staltes (unle.ss othe;w;e l’fg aifg’ fAOI}: el\;el\r/[y
22 December 2011 (22.12.2011) nd of national protection available): AE, , AL, ,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
(25) Filing Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
(26) Publication Language: Enghsh HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(30) Priority Data: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
3112/DEL/2010 27 December 2010 (27.12.2010) IN MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
(71) Applicant (for all designated States except US): RAN- SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
BAXY LABORATORIES LIMITED [IN/IN]; Head Of- TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
fice: 12th Floor, Devika Tower, 06, Nehru Place, New Del- o
hi, Delhi 110019 (IN). (84) Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
(72) Inventors; and GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(75) Inventors/Applicants (for US only): AZAD, Md Abul UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
Kalam [IN/IN]; s/o Md Mokoddos Ali, Village - Sher- TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
alipur, Post - Lamajour, Karimgang, Assam 788701 (IN). DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
PANDEY, Gyanendra [IN/IN]; Village and Post - Ma- LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
hathawal, Siddharthnagar, Uttar Pradesh 272206 (IN). SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
SINGH, Kaptan [IN/IN]; Flat No. B-02, Saket Enclave, GW, ML, MR, NE, SN, TD, TG).
Rajendra Nagar, Sahibabad, Ghaziabad 201005 (IN). Published:

PRASAD, Mohan [IN/IN]; D-50, Greenwoods City, Sec-
tor-46, Gurgaon, Haryana 122003 (IN). ARORA, Suder-
shan Kumar [IN/US]; A-3/803, Sahara Grace, M. G.
Road, Gurgaon, Haryana 122001 (IN).

with international search report (Art. 21(3))

(54) Title: PROCESSES FOR THE PREPARATION OF ILOPERIDONE

(57) Abstract: The present invention provides processes for the preparation of 4'-[3-[4-(6-fluoro-

yl)piperidino Jpropoxy]-3'-methoxyacetophenone.

1,2-benzisoxazol-3-



WO 2012/090138 PCT/IB2011/055919

PROCESSES FOR THE PREPARATION OF ILOPERIDONE

Field of the Invention

The present invention provides processes for the preparation of 4'-[3-[4f(6—ﬂuoro-

1,2-benzisoxazol-3-yl)piperidino]propoxy]-3'-methoxyacetophenone.

5 Background of the Invention

4'-[3-[4-(6-Fluoro-1,2-benzisoxazol-3-yl)piperidino]propoxy]-3'-
methoxyacetophenone (iloperidone), is a psychotropic agent known from U.S. RE 39,198

having the structure as represented by Formula L.

?H3 CH,
0
F o)
N/\/\ 0
/
0—N
Formula I
10 It is marketed in the United States under the brand name FANAPT® for the acute

treatment of schizophrenia.

U.S. RE 39,198, WO 2004/006886 and WO 2010/031497 disclose processes for

the preparation of iloperidone using ethanol or butyl acetate.

Besides ethanol and butyl acetate, no other solvent is disclosed in literature for the

15  preparation of iloperidone.

Summary of the Invention

The present invention provides processes for the preparation of iloperidone. The
processes of the present invention are advantageous on an industrial scale as they provide
highly pure iloperidone in a single step without the need for carrying out multiple

20  crystallizations or any further purification.

A first aspect of the present invention provides processes for the preparation of

pure iloperidone of Formula I
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CH,

. Formula I

comprising contacting crude iloperidone with solvent(s) selected from the group
comprising of organic solvents containing at least one hydroxyl group, chlorinated
hydrocarbons, ketones, alkyl acetates, amides, nitriles, ethers, sulphoxides and mixtures

thereof, wherein the organic solvent is not absolute ethanol or butyl acetate.

A second aspect of the present invention provides iloperidone having purity greater
than 99% as determined by HPLC.

Detailed Description of the Invention

Crude iloperidone may be obtained by any of the methods known in the literature
such as those described in U.S. RE 39,198, WO 2004/006886 and WO 2010/031497,
which are incorporated herein by reference. In general, crude iloperidone may be prepared
by reacting 6-fluoro-3-(4-piperidinyl)-1,2-benzisoxazole hydrochloride with 1-[4-(3- :
chloropropoxy)-3-methoxyphenyl]ethanone in the presence of potassium carbonate in
dimethylformamide. Crude iloperidone, to be used as starting material for the preparation.
of pure iloperidone of the present invention, may be obtained as a solution in the reaction

medium used for its preparation and used as such without isolation.

The meaning of the term “contacting”, as used herein, includes dissolving,

slurrying, stirring, or a combination thereof.

The starting crude iloperidone may be contacted with a solvent selected from the
group consisting of mono- or polyhydric alcohols except absolute ethanol, hydrocarbons,
chlorinated hydrocarbons, ketones, alkyl acetates except butyl acetate, amides, nitriles,
ethers, sulphoxides, and mixtures thereof. Examples of mono- or polyhydrié alcohols
include methanol, 8% denatured spirit, n-propanol, isopropanol, n-butanol, sec-butanol,

isobutanol, n-pentanol, glycerol or ethylene glycol. Examples of chlorinated hydrocarbons
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include dichloromethane, chloroform, dichloroethane or carbon tetrachloride. Example of
ketones includes acetone, methyl ethyl ketone or methyl isobutyl ketone. Examples of
alkyl acetates include methyl acetate, ethyl acetate or propyl acetate. Examples of amides
include N, N-dimethylformamide or N, N-dimethylacetamide. Examples of nitriles
include acetonitrile or propionitrile. Examples of ethers include diethyl ether, ethyl
methy] ether, tetrahydrofuran or 1, 4-dioxane. Examples of sulphoxides may include
dimethyl sulfoxide or diethyl sulphoxide. The solvent is preferably selected from the

group consisting of hydrocarbons, chlorinated hydrocarbons, ketones, amides, nitriles,

ethers, sulphoxides, and mixtures thereof.

Crude iloperidone may be contacted with a solvent at a temperature of from about
15°C to the reflux temperature of the solvent. The reaction mixture may be stirred for a
period of about 15 minutes to about 1 hour. Activated carbon may be added. The reaction
mixture may be further stirred for a period of about 5 minutes to about 30 minutes and
filtered. An anti-solvent may be added. The anti-solvent may be selected from the group
comprising of hydrocarbons, such as hexane, cyclohexane, benzene, toluene, heptanes or

octane. The reaction mixture may be again stirred for about 1 hour to about 5 hours.

Isolation may be accomplished by concentration, precipitation, cooling, filtration

or centrifugation, or a combination thereof, followed by drying.

The processes of the present invention provide iloperidone having purity greater
than 99% by HPLC. In one embodiment, the purity of iloperidone is greater than 99.5%
by HPLC. In another embodiment, the purity of iloperidone is greater than 99.8% by
HPLC.

In the foregoing section, embodiments are described by way of examples to
illustrate the process of invention. However, these are not intended in any way to limit the
scope of the present invention. Several variants of the examples would be evident to

persons ordinarily skilled in the art which are within the scope of the present invention.

Methods

Chromatographic purity was determined by HPLC using a ZORBAX SB C-18,

(250 x 4.6) mm, Spm column with a flow rate: 1.0 mL/minute; column oven temperature: -



10

15

20

25

WO 2012/090138 : , PCT/IB2011/055919

40°C; Detector: 274 nm; Injection volume: 20L; Run time: 52 minutes usmg potassmm ;
dihydrogen orthophosphate in water as diluent and buffer.
Examples

Preparation of Crude Iloperidone -
Example 1:

6-Fluoro-3-(4-piperidinyl)-1,2-benzisoxazole hydrochloride (25 g), 1-[4-(3-
chloropropoxy)-3-methoxyphenyl]ethanone (23.65 g), potassium carbonate (26.88 g) ‘and
N, N-dimethylformamide (250 mL) were added to a reaction vessel at a temperature of
about 20°C to 25°C. The temperature was slowly raised to about 90°C to 95°C in a period
of about 1 hour. The reaction mixture was stirred for about 16 hours and then dispersed
into de-ionized water (250 mL), extracted with ethyl acetate (2 x 125-mL) followed by;,
washing with water (100 mL). Ethyl acetate was recovered under vacuum at a -

temperature of about 40°C to 4 5°C to obtain crude kil(')peridone.
Yield: 70%

HPLC Purity: 85-86%

Preparation of Pure Iloperidone

Example 2: |

Dichloromethane (50 mL) was added to a reaction vessel containing crlide
iloperidone (10 g) at about 20°C to 25°C. The reaction mixture was stirred for ébout“SO»
minutes. Activated carbon (1 g) was added. kThe reaction mixture was stirred for about 15
minutes, filtered and washed with dichloromethane (10 mL). Hexane (10 mL) was added.
The reaction mixture was stirred for about 2 hours, filtered, washed with hexane (10 mL)

and dried under reduced pressure at about 40°C to 45 °C for about 12 hours.
Yield: 47%

HPLC Purity: 99.63%

Example 3: |

Chloroform (50 mL) was added to a reaction Vesse'lkeon'taining crude iloperidone

(10 g) at about 20°C to 25°C. The reaction mixture was stirred for about 30 minutes.
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5
Activated carbon (1 g) was added. The reaction mixture was stirred for about 15 miriutes,
filtered and washed with dichloromethane (10 mL). Hexane (10 mL) was added. The

reaction mixture was stirred for about 2 hours, filtered, washed with hexane (10 mL) and

dried under reduced pressure at about 40°C to 45°C for about 12 hours.
Yield: 46%
HPLC Purity: 99.75%

Example 4:

Acetone (50 mL) was added to a reaction vessel containing ci'ude iloperidone (10
g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15 minutes,
Activated carbon (1 g) was added at the same temperature. The reaction mlxture was.
stirred for about 15 minutes. The reacﬁon mixture was filtered at_the same teniperature to
remove activated carbon and washed with hot acetoné (10 mL). The filtrate was heated to
reflux to obtain a clear solution. The solution was cooled to a temperature of éﬁout 20°C
to 25°C and stirred for about 2 hours. | The reaction mixture was filtered, washed with
acetone (10 mL) and dried under reduced pressure at about 40°C to 45°C for about 12

hours.
Yield: 52%
HPLC Purity: 99.98%

Example 5:

Methyl iso-butyl ketone (50 mL) was added to a reaction vessel containing crude .
iloperidone (10 g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15
minutes. Activated carbon (1 g) was added at the same temperature. The re’actiori mixture
was stirred for about 15 minutes. The reaction mixture was filtered at the same |
temperature to remove activated carbon and washed with hot methyl iso-butyl ketone (10
mL). The filtrate was heated to reﬂux to obtain a clear solution. The solution was cooled
to a temperature of about 20°C to 25°C and stirred for about 2 hours. The reaction
mixture was filtered, washed with methyl iso-butyl ketone (10 mL) and dried ﬁhder :
reduced pressure at about 40°C to 45;°C"for about 12 hours.

Yield: 47%
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HPLC Purity: 99.84

Example 6:

Methanol (100 mL) was added to a reaction vessel containing crude ilopéridone
(10 g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15 minutes.
Activated carbon (1 g) was added at the same ‘temperature. The reaction mixture was
stirred for about 15 minutes. The reaction mixture Was filtered at the same temperature to
remove activated carbon and washed with hot methanol (10 mL). The filtrate was heated
to reflux to obtain a clear solution. The solution was cooled to a temperature of about
20°C to 25°C and stirred for about 2 hours. The reaction mixture was ﬁltered, washed
with methanol (10 mL) and dried under reduced pressure at about 40°C to 45°C for about
12 hours.

Yield: 55%
HPLC Purity: 99.67%

Example 7:

8% Denatured spirit (100 mL) was added to a reaction vessel containing crude
iloperidone (10 g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15
minutes. Activated carbon (1 g) was added at the same temperature. The reaction mixture
was stirred for about 15 minutes. The reaction mixture was filtered at the same
temperature to remove activated carbon and washed with hot denatured spirit (8%, 10
mL). The filtrate was heated to reflux to obtain a clear solution. The solution was cooled
to a temperature of about 20°C to 25°C and stirred for about 2 hours. The reaction
mixture was filtered, washed with denatured spirit (8%, 10 mL) and dried under reduced

pressure at about 40°C to 45°C for about 12 hours.
Yield: 56%
HPLC Purity: 99.39%

Example 8:

Ethyl acetate (50 mL) was added to a reaction vessel containing crude iloperidone
(10 g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15 minutes.

Activated carbon (1 g) was added at the same temperature. The reaction mixture was



10

15

20

25

30

WO 2012/090138 PCT/IB2011/055919

7
stirred for about 15 minutes. The reaction mixture was filtered at the same temperature to
remove activated carbon and washed with hot ethyl acetate (10 mL). The filtrate was
heated to reflux to obtain a clear solution. The solution was cooled to a temperature‘ of
about 20°C to 25°C and stirred for about 2 hours. The reaction mixture was filtered,

washed with ethyl acetate (10 mL) and dried under reduced pressure at about 40°C to
45°C for about 12 hours.

Yield: 43%
HPLC Purity: 99.74%

Example 9:

Iso-propanol (50 mL) was added to a reaction vessel containing crude iloperidone
(10 g) at about 20°C to 25°C. The réaction mixture was refluxed for about 15 minutes.
Activated carbon (1 g) was added at the same temperature. The reactioh mixture was
stirred for about 15 minutes. The reaction mixture was filtered at the same temperature to
remove activated carbon and washed with hot iso-propanol (10 mL). The filtrate was
heated to reflux to obtain a clear solution. The solution was cooled to a temperature of
about 20°C to 25°C and stirred for about 2 hours. The reaction mixture was filtered,
washed with iso-propanol (10 mL) and dried under reduced pressure at about 40°C to
45°C for about 12 hours.

Yield: 57%
HPLC Purity: 99.41%

Example 10:

N, N-dimethylformamide (50 mL) was added to a reaction vessel containing crude
iloperidone (10 g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15
minutes. Activated carbon (1 g) was added at the same temperature. The reaction mixture
was stirred for about 15 minutes. The reaction mixture was filtered at the same
temperature to remove activated carbon and Washed with hot N, N-dimethylformamide
(10 mL). The filtrate was heated to reflux to obtain a clear solution. The solution was
cooled to a temperature of about 20°C to 25°C and stirred for about 2 hours. The reaction
mixture was filtered, washed with N, N-dimethylformamide (10 mL) and dried under

reduced pressure at about 40°C to 45°C for about 12 hours.
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Yield: 40%
HPLC Purity: 99.79%

Example 11:

Acetonitrile (50 mL) was added to a reaction vessel containing crude iloperidone
(10 g) at about 20°C to 25°C. The reaction mixture was refluxed for about 15'minutes.
Activated carbon (1 g) was added at the same temperature. The reaction mixture was
stirred for about 15 minutes. The reaction mixture was filtered at the same temperature to
remove activated carbon and washed with hot acetonitrile (10 mL). The filtrate was
heated to reflux to obtain a clear solution. The solution was cooled to a temperature of
about 20°C to 25°C and stirred for about 2 hours. The reaction mixture was filtered,
washed with acetonitrile (10 mL) and dried under reduced pressure at about 40°C to 45°C

for about 12 hours.
Yield: 51%
HPLC Purity: 99.86%

Example 12:

Methanol:Acetone :: 1:1 mixture (50 mL) was added to a reaction vessel
containing crude iloperidone (10 g) at about 20°C to 25°C. The reaction mixture was
refluxed for about 15 minutes. Activated carbon (1 g) was added at the same temperature.
The reaction mixture was stirred for about 15 minutes. The reaction mixture was filtered
at the same temperature to remove activated carbon and washed with hot
methanol:acetone ::'1:1 mixture (10 mL). The filtrate was heated to reflux to obtain a |
clear solution. The solution was cooled to a temperature of about 20°C to 25°C and stirred
for about 2 hours. The reaction mixture was filtered, washed with methanol:acetone :: 1:1
mixture (10 mL) and dried under reduced pressure at about 40°C to 45°C for about 12

hours.
Yield: 41%

HPLC Purity: 99.83%
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Example 13:

Acetone:iso-propanol :: 1:1 mixture (50 mL) was added to a reacti‘on vessel
containing crude iloperidone (10 g) at about 20°C to 25°C. The reaction mixture was
refluxed for about 15 minutes. Activated carbon (1 g) was added at the same temperature.
The reaction mixture was stirred for about 15 minutes. The reaction mixture Was filtered
at the same temperature to remove activated carbon and washed with hot acetdne:iso-
propanol :: 1:1 mixture (10 mL). The filtrate was heated to reflux to obtain a clear ,
solution. The solution was cooled to a temperature of about 20°C to 25°C and stirred for
about 2 hours. The reaction mixture was-- filtered, washed with acetone:iso-propanol ::
1:1 mixture (10 mL) and dried under reduced pressure at about 40°C to 45°C for about 12

hours.
Yield: 51%

HPLC Purity: 99.75%
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We Claim:
1. A process for the preparation"of pure iloperidone of Formula I
:?Ha CHy
o}
NN
o}

fFormula I

comprising contacting crude iloperidone with a solvent selected from the group consisting
of mono- or poly-hydric alcohols, chlormated hydrocarbons ketones, alkyl acetates, |
amides, nitriles, cthers, sulph0x1des and mixtures thereof, with the proviso that the solvent

is not absolute alcohol or butyl acetate.

2. The process according to claim 1, wherein crude iloperidone is contacted with

solvent at a temperature of about 15°C to the reﬂux'temperature of the solvent.

3. The process according to claim 1, wherein an anti-solvent is added to the reaction
mixture.
4. The process according to claim 3, wherein the anti-solvent is selected from

hydrocarbon such as hexane, cyclohexane, benzene, toluene, heptanes or octane.

5. The process according to claim 1, wherein the solvent used is methanol, 8%

denatured spirit or iso-propanol.

6. The process according to ‘claim' 1, wherein the solvent used is chloroform or
dichloromethane. ‘
7. The process according to claim 1, wherein the solvent used is acetone or methyl

iso-butyl ketone.

8. The process according to claim 1, wherein the solvent used is ethyl acetate.
9. The process according to claim 1, wherein the solvent used is N, N-
dimethylformamide. |

10.  The process according to claim 1, wherein the solvent used is acetonitrile.
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11.  The process according to claim 1, wherein a mixture of alcohol and,ketc')n,e is used

as solvent.

12.  The process according to claim 1, wherein a mixture of methanol and acetone is

used as solvent.

13. The process according to claim 1, wherein a mixture of iso-propanol and acetone is

used as solvent.

14.  The process according to claim 1, wherein a 1:1 mixture of solvents is used.
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